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6DIHW\
1HLJKERUKRRGVZKHUHWUDIILFUHVWUDLQLQJPHDVXUHVDUHLQHIIHFWKDYHIHZHUFDUVSDVVLQJWKURXJKWKHP
DWKLJKVSHHG7KLVLQFUHDVHVURDGVDIHW\QRWRQO\IRUELF\FOLVWVSHGHVWULDQVDQGFKLOGUHQEXWIRUGULYHUV
DV ZHOO 'ULYLQJ DW KLJK VSHHG GRZQ D VWUDLJKW URDG WKURXJK D GHQVHO\ SRSXODWHG DUHD LV LQKHUHQWO\
GDQJHURXVEXWPDQ\GULYHUVEHOLHYHWKHP\WKWKDW,WFDQ
WKDSSHQWRPH:LWKWKHLQWURGXFWLRQRIVSHHG
EXPSVDQGSK\VLFDOREVWUXFWLRQVDQGE\JLYLQJSULRULW\WRDOORWKHUURDGVPHHWLQJWKHDERYHVWUDLJKWURDG
HYHQGULYHUVZLWKQRLQWHUHVWLQVDIHW\DUHIRUFHGWRVORZGRZQDQGGULYHPRUHFDUHIXOO\
&OHDQ$LU
$V GULYLQJ D FDU EHFRPHV OHVV FRQYHQLHQW PRUH SHRSOH FKRRVH WR ZDON ELNH RU WDNH SXEOLF
WUDQVSRUWDWLRQ 7KLV UHGXFWLRQ LQ FDU WUDIILF LPSURYHV XUEDQ DLU TXDOLW\ E\ GHFUHDVLQJ WKH QXPEHU RI
WDLOSLSHV HPLWWLQJ SRLVRQV LQWR FLW\ DLU ,Q FLWLHV WKDW FRPELQH DJJUHVVLYH SURPRWLRQ RI ELF\FOHV DQG
ZDONLQJ ZLWK WUDIILF UHVWUDLQLQJPHDVXUHV WKH LPSURYHPHQW LQ DLU TXDOLW\ FDQ EH VLJQLILFDQW &DUV WKDW
FRQWLQXHWRFRPHLQWRWKHFLW\HPLWORZHUOHYHOVRISROOXWDQWVZKHQGULYLQJDWORZHUVSHHGV
(TXLW\
,QPDQ\ODUJHFLWLHVWKDWDUHGRPLQDWHGE\FDUVWKHSHRSOHZKRVXIIHUWKHEUXQWRIWKHFDUV
HIIHFWVDUH
QRW WKHSHRSOHGULYLQJ WKHFDUV0DQ\GULYHUVDUHHFRQRPLFDOO\SULYLOHJHGUHVLGHQWVRI WKHVXEXUEVZKR
GULYH LQWR WKH FLW\ WR ZRUN 5HVLGHQWV RI FHQWUDO DUHDV WHQG WR EH ORZHU LQFRPH EXW DUH WKH SULPDU\
SRSXODWLRQVEUHDWKLQJWKHHPLVVLRQVRIWKHFDUVSDVVLQJWKURXJKWKHFLWLHV7UDIILFUHVWUDLQLQJPHDVXUHVLQ
DGGLWLRQ WR LPSURYLQJ KXPDQ VDIHW\ DQG JHQHUDO HQYLURQPHQWDO TXDOLW\ DOVR GHFUHDVH WKH LQKHUHQW
LQHTXDOLW\ RI D VRFLDO V\VWHP LQ ZKLFK VRPH SHRSOH GULYH SULYDWH FDUV ZKLOH RWKHUV VXIIHUPRVW RI WKH
FRQVHTXHQFHV
&RPPXQLW\6WUHQJWK
7UDIILF UHVWUDLQLQJ PHDVXUHV KHOS WR UHWXUQ D VHQVH RI RZQHUVKLS WR WKH UHVLGHQWV RI D FLW\ 8UEDQ
FRPPXQLWLHV WKDW DUH HDV\ DQG VDIH WR ZDON WKURXJK DUH PRUH DPHQDEOH WR FRPPXQLW\ EXLOGLQJ DQG
LQWHUDFWLRQEHWZHHQFLWL]HQV:KHQSHRSOHDUHQRWDIUDLGRIEHLQJUXQRYHURUEUHDWKLQJH[FHVVDPRXQWVRI
EDGDLUZKHQWKH\JRRXWVLGHWKH\DUHPRUHOLNHO\WRHQJDJHLQFROOHFWLYHDFWLYLWLHVLQWKHSXEOLFVSDFHVRI
WKH FLW\ 2YHU WLPH WKHVH DFWLYLWLHV KHOS WR FUHDWH D VWURQJ ORFDO FRPPXQLW\ WKDW LV FKDUDFWHUL]HG E\
HQJDJHGFLWL]HQVZKRZLOOGHIHQGWKHKHDOWKDQGVDIHW\RIWKHLUXUEDQDUHDV

1DWXUHRIWKH7UDIILF5HVWUDLQW0HDVXUHVDQGPHWKRGRORJ\
7KHPDLQWDUJHWRI7UDIILF5HVWUDLQW0HDVXUHV750LVWREULQJGRZQWKHQXPEHURIURDGYHKLFOHVLQ
DQXUEDQDUHD7KLVNH\WDUJHWRIWUDIILFUHVWUDLQWLVDFFRPSDQLHGE\RWKHUWDUJHWVVXFKDVHQYLURQPHQWDO
XUEDQGHYHORSPHQW VRFLDO HW DO7KH IROORZLQJSULQFLSOHV WRROVDQG WHFKQLTXHVFDQEHXVHGZKLFKDUH
GLYLGHGLQWR
W\SLFDO
LVVXHVDQG
QHZ
LVVXHV

7\SLFDO

 (VWDEOLVKLQJ WKH URDG KLHUDUFK\ RI WKH QHWZRUN IUHHZD\V H[SUHVVZD\V DUWHULDOV GLVWULEXWRU URDGV
ORFDOURDGVVHUYLFHURDGV
 0DLQLQWHUVHFWLRQVVLJQDOL]HGRUQRWGHVLJQSULQFLSOHVDQGWRROV
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 1HWZRUNRSWLPL]DWLRQSULQFLSOHVDQGWRROVQDPHO\DUHDZLGHWUDIILFVLJQDOFRRUGLQDWLRQV\VWHPVDQG
QHWZRUNVLPXODWLRQPRGHOV
 3DUNLQJPDQDJHPHQWVROXWLRQVDQGWHFKQLTXHV
 3HGHVWULDQQHWZRUNVGHVLJQSULQFLSOHV
 %LF\FOHODQHV¶QHWZRUNVGHVLJQSULQFLSOHV
 3XEOLFWUDQVSRUWV\VWHPVDQGEXVSULRULW\V\VWHPVWHFKQLTXHV
 7UDIILFFDOPLQJWHFKQLTXHV
 5RDGDFFLGHQWVGHWHFWLRQDQGSUHYHQWLRQ

1HZ

 ,QFLGHQWGHWHFWLRQDQGPDQDJHPHQWV\VWHPV
 ,76 ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV VROXWLRQV DSSOLHG WR SDUNLQJ PDQDJHPHQW DQG WR URDG
QHWZRUNRQOLQHPDQDJHPHQW

,Q RUGHU WR SURFHHG WR D VXFFHVVIXO LPSOHPHQWDWLRQ RI VXFK PHDVXUHV WKH IROORZLQJ VWHSV QHHG WR EH
WDNHQ

 ,GHQWLILFDWLRQ RI EHVW SUDFWLFHV FRQFHUQLQJ WHFKQLFDO LQVWUXPHQWV DQG RUJDQL]DWLRQDO PHDVXUHV WR
UHVWUDLQWFDUWUDIILF
 ,GHQWLILFDWLRQDQGXQGHUVWDQGLQJRI WKH LQVWLWXWLRQDO OHJDODQGFXOWXUDO IUDPHZRUNSUHYDLOLQJ LQ WKH
FLW\RU FRXQWU\XQGHU LQYHVWLJDWLRQ7KHUHPD\EH FRQVLGHUDEOH GLIIHUHQFHVEHWZHHQ FRXQWULHVZLWK
UHVSHFWWRWKHDFFHSWDQFHRIPHDVXUHVDQGLQVWUXPHQWV
 ,PSOHPHQWDWLRQ LQ UHDO OLIH GHPRQVWUDWLRQV RI WKH WHFKQLTXHV DQG PHDVXUHV WKDW FDQ UHVWUDLQW FDU
WUDIILFLQYROYLQJDPL[RILQQRYDWLYHDQGWHFKQLFDOPHDVXUHV
 ,QYHVWLJDWLRQLQVXEVWLWXWHEHKDYLRUWKDWPLJKWRFFXUDVDQXQGHVLUHGHIIHFWRISURSRVHGVFKHPHV
 &UHDWLQJDPHWKRGRORJ\IRUVHOHFWLQJWKHULJKWPHDVXUHVDQGLQVWUXPHQWV
 'LVVHPLQDWLRQRIWKHUHVXOWVWRDOOLQWHUHVWHGSDUWLHV

&773VWDWHVWKDW³7KHUHDUHWZRZD\VWRUHVWUDLQWKHJURZWKRISULYDWHYHKLFOHVRQURDGHLWKHU
E\ SULFLQJ SROLF\ RU E\ SURYLGLQJ EHWWHU OHYHO RI VHUYLFH RQ SXEOLF WUDQVSRUW´ DQG UHFRPPHQGV WKH
IROORZLQJDPRQJVWRWKHUPHDVXUHVL3DUNLQJIDFLOLWLHVSURYLGHGSODQQHGLQVLGHWKHFLW\FHQWUHVVKRXOG
RQO\EHIRUVKRUWWHUPSDUNLQJZLWKKLJKKRXUO\FKDUJHVLL&RQJHVWLRQ&KDUJHVEHLPSRVHGRQVODEVFDOH
IRUSULYDWHYHKLFOHVHQWHULQJWKHFLW\FHQWUHV

)XUWKHUPRUHDVLWKDVEHHQGHPRQVWUDWHGLQPDQ\FLWLHVDOORYHUWKHZRUOGSURYLGLQJFDSLWDOLQWHQVLYH
IRUPVRIPDVV WUDQVSRUWDWLRQ VXFKDV0HWUR 0RQRUDLORU/LJKW UDLOGRHVQRWDXWRPDWLFDOO\ UHVXOW LQD
UHGXFWLRQ RI SULYDWH YHKLFOHV 7KLV KDV EHHQ WKH FDVH IRU WKH FLW\ RI $WKHQV *UHHFH ZKHUH DIWHU WKH
LQWURGXFWLRQ RI D QHZ PHWUR V\VWHP LQ \HDU  DQG RI D QHZ WUDP V\VWHP LQ \HDU  WUDIILF
FRQJHVWLRQV ZHUH H[SHFWHG WR EH HOLPLQDWHG WKLV GLG QRW KDSSHQ DW OHDVW WR WKH GHJUHH H[SHFWHG
$VVRFLDWLRQ RI*UHHN 7UDQVSRUWDWLRQ (QJLQHHUV  WUDIILF FRQJHVWLRQV DUH VWLOO SUHVHQW DQG WUDIILF
EXUGHQVHHPVQRWWRKDYHEHHQOHVVHQHG

&RQJHVWLRQ FKDUJLQJ PHDVXUHV KDYH WKHQ EHHQ VXJJHVWHG IRU WKH FHQWUDO DUHD RI $WKHQV0DWVRXNLV
(& D0LOLRWL HW DO  VLPLODU WR WKRVH LPSRVHG IRU WKH FHQWUH RI /RQGRQ LQ  GHVSLWH
YDULRXVHIIRUWVWKHVHPHDVXUHVZHUHQRWUHDOLVHGGXHWRWKHVWURQJUHDFWLRQRISHRSOHPDLQO\V\QGLFDWHV
DQGZRUNLQJXQLRQV2WKHUSROLFLHVDUHQRZXQGHUFRQVLGHUDWLRQVXFKDV WKHSHGHVWULDQL]DWLRQRI VRPH
PDLQDUWHULDOURDGV750PHDVXUHVWKDWLQYROYHSURKLELWLRQVDJDLQVWWUXFNV	JRRGVYHKLFOHVRQVRPH
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URDGVDWFHUWDLQKRXUVHWDO$WDQ\UDWHWKHUHDUHQRGLVLQFHQWLYHVZKDWVRHYHUWRUHVWUDLQPRWRUYHKLFOH
XVH7KHVRFLDOKDUP	FRVWVIRUXVLQJPRWRUYHKLFOHV	URDGVSDFHKDYHQHYHUEHHQJDXJHG

7KH3UREOHPVLQ,PSOHPHQWLQJ7UDIILF5HVWUDLQW0HDVXUHV7KH&DVH6WXG\RI0DURXVVL$WKHQV
,W VHHPV WKDW 750 SROLFLHV KDYH QRW EHHQ PRUH ZLGHO\ DGRSWHG LQ WKH IDFH RI PRXQWLQJ XUEDQ
WUDQVSRUW SUREOHPV DQG WKH UHDVRQV DUH WKH IROORZLQJ L WKHUH H[LVW PDMRU GLIILFXOWLHV LQ WKHLU
LPSOHPHQWDWLRQDQGLLWKHVHPHDVXUHVDUHQRWHDVLO\DFFHSWHGE\WKHSXEOLF7KH7UDIILF(QJ6WXG\8QLW
RI WKH8QLYHUVLW\ RI 3DWUDV KDV XQGHUWDNHQ D QXPEHU RI  WUDIILFPDQDJHPHQW VWXGLHV IRU WKH $WKHQV
QRUWKHUQ VXEXUERI0DURXVVL 8QLYHUVLW\RI3DWUDV WKHPDLQFKDUDFWHULVWLF RI WKHVH VWXGLHV
KDVEHHQWKHXVHRIDUDQJHRI750LQWKHUHVLGHQWLDODUHDVDLPLQJPDLQO\WRWKHSURKLELWLRQRIWKURXJK
WUDIILF IURP WKH XUEDQ FHQWUHV XQGHU LQYHVWLJDWLRQ 2WKHU SULPDU\ JRDOV DQG PHWULFV VHW DLPHG WR 
LQFUHDVH WKH WUDQVSRUWDWLRQ V\VWHP HIILFLHQF\  HQKDQFH PRELOLW\  LPSURYH VDIHW\  LPSURYH
TXDOLW\ RI WKH UHVLGHQWLDO HQYLURQPHQW  UHGXFH IXHO FRQVXPSWLRQ DQG HQYLURQPHQWDO FRVWV DQG 
LQFUHDVHHFRQRPLFSURGXFWLYLW\
0DURXVVLDQRUWKHUQVXEXUERI$WKHQVZDVVWULFWO\DIDPLO\KRXVLQJDUHDXQWLOWKHV'XULQJWKH
V DQG GXH WR WKH GHYHORSPHQW RI H[FHOOHQW WUDQVSRUWDWLRQ VXEVWUXFWXUH QDPHO\ WKH $WWLNL 2GRV
$WKHQV0HWUR8UEDQ5DLO WKHDYDLODELOLW\RI ODQGDQGDSXEOLFDXWKRULW\ IULHQGO\ WREXVLQHVVHV LWKDV
EHHQ WUDQVIRUPHG LQWR ZKDW LV QRZ NQRZQ DV WKH )LQDQFLDO'LVWULFW RI $WKHQV $W WKH WXUQ RI WKH VW
FHQWXU\ WKH DUHD QRZ KRXVHV LQFUHDVLQJ DUHDV RI PRGHUQ ORZULVH RIILFH EXLOGLQJV VHUYLQJ WKH *UHHN
FRUSRUDWHHOLWHDVZHOODVPDQ\DQXPEHURIIDFLOLWLHVDQGLQIUDVWUXFWXUDOGHYHORSPHQWV7KHFLW\UHPDLQV
DKLJKO\UHJDUGHGGRPHVWLFVXEXUE LQDOODUHDVDSDUW IURPWKHFRPPHUFLDO.LILVVLDV$YHQXH ,WRIIHUVD
FRORXUIXO UDQJH RI DFWLYLW\ WR UHVLGHQWV DQG YLVLWRUV DQG D YHU\ FRPSUHKHQVLYH DQG PRGHUQ YDULHW\ RI
IDFLOLWLHV FDIHV UHVWDXUDQWV PXOWLSOH[HV VSRUWLQJ YHQXHV VKRSSLQJ DUHDV DV ZHOO DV D QXPEHU RI
SUHVWLJLRXV SXEOLF DQG SULYDWH HGXFDWLRQDO LQVWLWXWLRQV 0DURXVVL DOVR KDV D ORQJVWDQGLQJ DQG VWURQJ
DWKOHWLFWUDGLWLRQWUDFHDEOHWRWKHILUVWPRGHUQ2O\PSLFVRI,Q0DURXVVLZDVFRQVLGHUHGFR
RUJDQL]HURIWKH2O\PSLF*DPHV0XQLFLSDOLW\WRJHWKHUZLWK0HWURSROLWDQ$WKHQVEHFDXVHWKHPDMRULW\RI
WKHIDFLOLWLHVDQGYHQXHVZHUHORFDWHGLQWKH.DORJUH]DUHJLRQDQGRWKHUDUHDVRI0DURXVVLPDLQO\DW
WKH$WKHQV2O\PSLF6SRUWV&RPSOH[
0DURXVVLLVFRQVLGHUHGDVD³FLW\´ZLWKLQWKHFLW\RI$WKHQVDQGKDVDSUHGRPLQDQWUROHDPRQJWKHULFK
QRUWKHUQVXEXUEVRI$WKHQV3RSXODWHGZLWKPRUHWKDQLQKDELWDQWVLWH[WHQGVWRDQDUHDRI
VTPDQGLQFOXGHVRQHPDMRUDQGSDUWLFXODUO\GHQVH³FLW\FHQWUH´DQGVXEXUEDQDUHDV
,QSODQQLQJ750IRUWKHDUHDVWKHSUREOHPDGGUHVVHGKDVEHHQUHSHDWHGO\WKHVDPHWKHFRUHDUHD
VXIIHUHGIURPVLJQLILFDQW WUDIILF IORZV WUDYHUVLQJ LWDQGGHVWLQHG WRRWKHUXUEDQFRQXUEDWLRQVLH LWZDV
WKURXJKDQGLQWHUXUEDQWUDIILFKLJKWUDIILFYROXPHVRIYHKLFOHVSHUGD\WUDYHOOHGWKURXJKHDFK
GHQVHO\SRSXODWHGDQGFRPSOH[DUHDDFWXDOO\GLYLGLQJLWDQGGHVWUR\LQJWKHXUEDQFRPSOH[7KH750
REMHFWLYHVDUHSUHVHQWHGLQ7DEOH


7DEOH2EMHFWLYHVRIWKH7UDIILF0DQDJHPHQW6WXGLHV

5HGXFLQJFXWWKURXJKPRWRUYHKLFOHWUDIILF
$FKLHYLQJVORZVSHHGVIRUPRWRUYHKLFOHV
5HGXFLQJFROOLVLRQIUHTXHQF\DQGVHYHULW\
,QFUHDVLQJWKHVDIHW\DQGWKHSHUFHSWLRQRIVDIHW\IRUQRQPRWRUL]HGXVHUVRIWKHVWUHHWV
5HGXFLQJWKHQHHGIRUSROLFHHQIRUFHPHQW
(QKDQFLQJWKHVWUHHWHQYLURQPHQW
,QFUHDVLQJDFFHVVIRUDOOPRGHVRIWUDQVSRUWDWLRQ
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/HWXVXVHWKHFLW\FHQWUHDVDQH[DPSOH7KH750DSSOLHGLQFOXGHG
$VXEVWDQWLDOSHGHVWULDQL]DWLRQRIWKHFHQWUDOFRUHDUHDDSSUR[VWUHHWVDQGQXPHURXVLQWHUYHQWLRQV
IRU WKH UHVW RI VWUHHWV FKDQJH RI GLUHFWLRQ IRU RQHZD\ VWUHHWV LQWHUVHFWLRQV¶ UHGHVLJQ SDUNLQJ
SURKLELWLRQPHDVXUHVHWF
$FRQILQHPHQWRIWKHWKURXJKWUDIILF±WKHODWWHUZDVIRUFHGWRGHYLDWHWRWKHQHLJKERXULQJGLVWULEXWRU
URDGVDQGDYHQXHVDWWKHFRVWRIORQJHUWUDYHOOLQJWLPHV7KHIHZVWUHHWVOHIWDVHQWUDQFHVWRWKHFHQWUDO
DUHDVLJQDOOHGZLWKSURKLELWLRQWRWUXFNVDQGKHDY\YHKLFOHVZHUHWREHXVHGE\UHVLGHQWVRIWKLVDUHDSOXV
ORFDOSXEOLFWUDQVSRUW
7KH LPSOHPHQWDWLRQ RI WKHVH PHDVXUHV WRRN SODFH LQ \HDUV  7KLV FDPH DIWHU D WHGLRXV
SURFHVV RI  \HDUV RI SODQQLQJ LQFOXGLQJ QXPHURXV GLVFXVVLRQV ZLWK WKH FLWL]HQV¶ ORFDO JURXSV DQG
DVVRFLDWLRQVXQWLOILQDODJUHHPHQWRQWKHSURSRVHGPHDVXUHVZDVDFKLHYHG
,Q PRGHOOLQJ WKH WUDIILF VLWXDWLRQ WKH ZHOONQRZQ 6$7851 PRGHO ZDV XVHG 7KLV LV D FRPELQHG
WUDIILF VLPXODWLRQ DQG DVVLJQPHQW PRGHO IRU WKH DQDO\VLV RI WUDIILF PDQDJHPHQW VFKHPHV 'XULQJ
PRGHOOLQJVRPHGLVFUHSDQFLHVZHUHUHFRUGHGZKLFKZHUHGHYRWHGWRWKHIDFWWKDWWKHPRGHOOLQJVLWXDWLRQ
KDVEHHQSURYHGPRUHFRPSOH[WKDQWKHXVXDODQDO\VHVVXJJHVWDQGVRPHIHDWXUHVKDGQRWEHHQWDNHQLQWR
DFFRXQW LQ WKH PRGHOOLQJ SURFHVV 7KHVH ZHUH L WKH GRXEOHOLQH SDUNLQJ DORQJ PDQ\ VWUHHWV ,OOHJDO
SDUNLQJFRQVLVWVRIDFRPPRQSUDFWLFH IRUGULYHUV LQPDQ\FHQWUDO XUEDQDUHDV LQ*UHHFH'ULYHUVSDUN
LOOHJDOO\ RXWVLGH WKH ODQH DYDLODEOH IRU SDUNLQJ IRU VKRUW WLPH SHULRGV DQG WKLV UHVXOW WR WKH VRFDOOHG
GRXEOHOLQHSDUNLQJ&RQVHTXHQWO\DVWUHHWKDYLQJ WKUHHODQHVWZRIRUWUDIILFDQGRQHIRUSDUNLQJ WXUQV
RXWWREHDVWUHHWZLWKRQO\RQHODQHDYDLODEOHWRYHKLFOHPRYHPHQWV7KHVWUHHW¶VFDSDFLW\LVWKXVUHGXFHG
E\LL7KHSDUNLQJRQSDYHPHQWVDQGDWVPDOOGLVWDQFHVIURPLQWHUVHFWLRQV7KLVLVDQRWKHUEDGKDELW
ZKLFK FDXVHV VHYHUH SUREOHPV WR WKH LQWHUVHFWLRQV¶ RSHUDWLRQV LLL 7KH YLRODWLRQ RI WKH SHGHVWULDQL]HG
VWUHHWVZKLFKDUHSUDFWLFDOO\WUDYHUVHGE\FDUVLY7KHVDPHDVLLLDOVRDSSOLHVIRUVWUHHWVFKDUDFWHULVHG
DVWUDIILFFDOPLQJVWUHHWV
7KHODFNRISROLFHHQIRUFHPHQWLVREYLRXVO\WKHXQGHUO\LQJUHDVRQIRUDOOWKHDERYH7KLVLVGXHWRWKH
ODFNRISHUVRQQHOHJIRUWKHVSHFLILFFDVHRI0DURXVVLRQO\WUDIILFZDUGHQVZHUHDYDLODEOHWRZRUNDQG
WDNHFDUH IRUDFLW\RI LQKDELWDQWV7KHDSSRLQWPHQWRI IXUWKHUZDUGHQV LQ\HDUV
FKDQJHGVOLJKWO\WKHZKROHVLWXDWLRQ$QRWKHUUHDVRQPD\EHWKHUDWKHUDQDUFKLFDOFKDUDFWHURIWKH*UHHN
GULYHU
,W LV REYLRXV WKDW WKHVH LOOHJDO DFWLRQV FRXOG QRW EHPRGHOOHG DQG WKLV UHVXOWHG WR WKH IDLOXUH RI WKH
ZKROHPRGHOOLQJSURFHVV7KH750ZKLFKZHUHILQDOO\GHVLJQHGDQGLPSOHPHQWHGRQWKHEDVLVRIWKH
SODQQHUV¶ DQG WKH ORFDO DXWKRULWLHV¶ H[SHULHQFH±KDYH EHHQ SURYHG LPSUHVVLYHO\ VXFFHVVIXO 7KH\ ZHUH
DSSURYHGE\WKHSXEOLFRSLQLRQ7UDIILFIORZVLQWKHLQWHULRURIWKHFHQWUDODUHDVZHUHOHVVHQHGWUDYHOOLQJ
WLPHVZHUHUHGXFHGSHGHVWULDQVJDLQHGWKHLURZQJURXQGVWRPRYHZLWKVDIHW\DQGWUDIILFFDOPLQJZDV
VHFXUHG
2' VWXGLHVZHUHFDUULHGRXW LQ WKHEHIRUHDQGDIWHU VLWXDWLRQ WRFRXQW IRU WKH UHVXOWVRI WKH750
WDNHQ6SHFLILFURXWHVWUDYHUVLQJWKHDUHDVXQGHULQYHVWLJDWLRQZHUHWLPHFRXQWHG³EHIRUH´DQG³DIWHU7KH
UHVXOWVDUHVKRZQLQ7DEOH
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7DEOH&RPSDULVRQRIWKHDYHUDJHGDLO\YROXPHVLQDW\SLFDOZRUNLQJGD\EHIRUHDQGDIWHUWKHLPSOHPHQWDWLRQRIWKH750LQ
VHOHFWHGURXWHVWUDYHUVLQJWKHDUHDXQGHULQYHVWLJDWLRQ0DURXVVLFHQWUDODUHD

675((76 75$)),&92/80(6 &+$1*(,1
%HIRUH $IWHU YHKLFOHV 
5287(    
5287(    
5287(    

$VLWFDQEHVHHQYHKLFXODUWUDIILFZDVUHGXFHGE\

7DEOH&RPSDULVRQRIWKHWUDYHOWLPHVDQGWUDYHOWLPHUHOLDELOLWLHVDORQJURXWHV$%DQG&³EHIRUH´DQG³DIWHU´

5287(
75$9(/7,0( %8))(5,1'(; &+$1*(6,1
%HIRUH $IWHU %HIRUH $IWHU 7UDYHOWLPH %XIIHU,QGH[
$      
%      
&      

$VLWFDQEHVHHQYHKLFXODUWUDIILFZDVUHGXFHGE\DQGWUDYHOWLPHVE\DQGWKLVZDV
FRQVLGHUHGTXLWHVDWLVIDFWRU\

$GYDQFHVLQ5HVWUDLQW3ODQQLQJWDNLQJLQWRDFFRXQW%LRFOLPDWLF3DUDPHWHUV
5HFHQWFOLPDWHPRGHOVSUHGLFWDQLQWHQVLILFDWLRQRIH[WUHPHKHDWZDYHVLQXUEDQFHQWUDODUHDVDQGWKLV
LQ*UHHFH LV SDUWLFXODU IRU WKH VXPPHUPRQWKV$JDLQVW WKLV EDFNJURXQG WKH VLJQLILFDQFH RI D KXPDQ
ELRPHWHRURORJLFDOO\RULHQWDWHGXUEDQSODQQLQJVWUDWHJ\LVQHFHVVDU\E\ZKLFKPDLQO\WKHLPSDLUPHQWRI
WKHUPDOFRPIRUWIRUSHRSOHLQFLWLHVZRXOGEHPLQLPLVHG2WKHUHQYLURQPHQWDO LQGLFHVRIPDMRULQWHUHVW
DUHWKHDLUSROOXWLRQDQGWKHQRLVHOHYHOV
)RUWKHXUEDQFRPSOH[RI0DURXVVLLQDUHGHVLJQRIWKHWUDIILFPHDVXUHVZDVGHFLGHGLQRUGHUWR
LPSOHPHQW DQ LQQHU ULQJ URDG DORQJ ZKLFK L WKH HQYLURQPHQWDO VXUURXQGLQJ ZRXOG FKDQJH DQG WKH
WHPSHUDWXUH RI WKH URDGV ZRXOG GHFUHDVH E\ & IRU WKH VXPPHUPRQWKV LL DLU SROOXWLRQ DQG QRLVH
OHYHOVZRXOGEHOHVVHQHGLLLELF\FOHODQHVZRXOGEHLQWURGXFHGIRUPLQJDELF\FOHURXWHRIDSSUR[NP
0XQLFLSDOLW\RI0DURXVVL
8QGHUWKLVFRQWH[W WKHIDFWRUVLQGLFHVRIHQYLURQPHQWDOTXDOLW\RIURDGVLQWKHXUEDQFRPSOH[XQGHU
LQYHVWLJDWLRQ RXJKW WR EH FRQVLGHUHG LQ WKH WUDIILF SODQQLQJ SURFHVV 7KH IROORZLQJ SDUDPHWHUV RI WKH
HQYLURQPHQWDOTXDOLW\RIURDGVZHUHILQDOO\LQFOXGHG
x $FWXDOURDGZLGWK
x %LF\FOHODQHV
x 3DYHPHQWGLPHQVLRQV
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x ,QVRODWLRQVXQSURWHFWLRQ
x 9HQWLODWLRQ:LQGSURWHFWLRQ
x $LUSROOXWLRQ
x 1RLVH

'HWDLOHGSUHVHQWDWLRQRIWKHHQYLURQPHQWDOTXDOLW\LQGLFHV

$FWXDOURDGZLGWK
'XH WR WKHHQODUJHPHQWRISDYHPHQWVDQG WKH LPSOHPHQWDWLRQRIF\FOH ODQHV WKHYHKLFXODU WUDIILF ODQHV
DUHFRQILQHGLQZLGWK)RURQH±ZD\VWUHHWVDODQHZLGWKRIPLVXVHG)RUWZRZD\VWUHHWVDZLGWKWR
PLVFKRVHQ$VSHUWDLQVWRWKHSDYLQJPDWHULDOVFROGDVSKDOWLVXVHGZLWKDSKRWRFDWDO\WLFVHDOLQJ

%LF\FOHODQHV
7KHELF\FOH ODQHV¶GLPHQVLRQVDUHRIREYLRXVQHFHVVLW\ WR WKHZKROHSODQQLQJSURFHVV)RU WKH VSHFLILF
DSSOLFDWLRQELF\FOHODQHVRIPZLGWKDUHLQWURGXFHG$VSHUWDLQVWRWKHSDYLQJPDWHULDOVFRORUHGFROG
DVSKDOWLVXVHGZKLFKGXHWRLWVFRORUJLYHVDSDUWLFXODUDHVWKHWLFRXWFRPH

3DYHPHQWV
L:LGHQLQJRIWKHSDYHPHQWVDQGLLFRYHUZLWKFROGDVSKDOWZKLFKKDVKLJKUHDFWLRQWRVRODUUDGLDWLRQ
DQGKLJKHPLVVLRQIDFWRURILQIUDUHGUDGLDWLRQDUHLPSOHPHQWHG
)RUSHGHVWULDQVPRYLQJRQSDYHPHQWVRUFURVVZDONVDQD[LDOGLVWDQFHRIPLVFRQVLGHUHGDFFHSWDEOH
DORQJ WKHPRYHPHQW GLUHFWLRQ WRJHWKHUZLWK D WUDQVYHUVDO D[LDO GLVWDQFH RI P IRU D VLQJOH WUDIILF
GLUHFWLRQDQGPIRUWZRWUDIILFGLUHFWLRQV7KLVKDVOHGWRWKHHVWDEOLVKPHQWRIDPLQLPXPSDYHPHQW
ZLGWKRIPIRUXUEDQURDGFURVVVHFWLRQV

,QVRODWLRQ6XQSURWHFWLRQ
$V 7VRXFKODUDNL 	 =RDNL  PHQWLRQ ³7KH SDUDPHWHUV DIIHFWLQJ WKH LQVRODWLRQ RI D URDG DUH LWV
RULHQWDWLRQ WKH LQFOLQDWLRQ DQG WKHPXWXDO VKDGLQJ RI WKH VXUIDFHV VXUURXQGLQJ LW 7KH RULHQWDWLRQ DQG
LQFOLQDWLRQRIDVXUIDFHLQUHODWLRQWRWKHKRUL]RQWDOOHYHODIIHFWWKHLQWHQVLW\RILQFLGHQWVRODUUDGLDWLRQDQG
WKHSRVVLELOLW\RILWEHLQJVKDGHGE\QHDUE\VXUIDFHV´

 9HQWLODWLRQ:LQGSURWHFWLRQ
6LPLODUO\7VRXFKODUDNL	=RDNLPHQWLRQ³7KHZLQGPRYHPHQWSDWWHUQZLWKLQFLWLHVLVDIXQFWLRQ
RIWKHXUEDQZHE
VJHRPHWU\,QDUHDVZKHUHWKHURDGVH[WHQGSDUDOOHOWRWKHZLQGGLUHFWLRQWKHDLUPRYHV
PRUH IUHHO\7KH OLQHDU XUEDQ VWUXFWXUHV VXFK DV EXLOGLQJV FDQ FUHDWH D FKDQQHO SKHQRPHQRQ LH WKH
DFFHOHUDWLRQ RI ZLQG DQG WKH IRUPDWLRQ RI DQ XQGHVLUDEOH HQYLURQPHQW HGGLHV DQG VZLUOV 7KH
SKHQRPHQRQGHYHORSVRQ URDGV ORQJHU WKDQP ³7KHZLGHU WKH URDGV WKH OHVVHU WKH UHVLVWDQFH
GHYHORSLQJWRWKHPRYHPHQWRIZLQGV´

$LUSROOXWLRQ
)LQDOO\ 7VRXFKODUDNL 	 =RDNL  PHQWLRQ ³)DFWRUV OLNH WKH RYHUFRQFHQWUDWLRQ RI SHRSOH DQG
DFWLYLWLHV WKHJUDGXDOGHFUHDVHRIRSHQDUHDVSDUWLFXODUO\RI LPSODQWHGDQG OHLVXUHDUHDV WKHH[FHVVLYH
UROHRIWKHSULYDWHFDUWKHXQFRQWUROOHGFRQVWUXFWLRQSDWWHUQVDQGWKHREVWUXFWLRQRIQDWXUDOYHQWLODWLRQGR
LQGHHGDJJUDYDWHWKHFLW\
VDLU
7KHDERYHSDUDPHWHUVFRPELQHGZLWKWKHWHUUDLQWKHVSHHGDQGWKHGLUHFWLRQRIWKHDUHD
VSUHYDLOLQJ
ZLQGVDVZHOODVWKHYDULDWLRQRIWHPSHUDWXUHVGHSHQGLQJRQWKHKHLJKWOHDGWRWKHIRUPDWLRQRIWKHVPRJ
ZKLFKWKHFLW\
VIXQFWLRQVDQGSURGXFWLRQDFWLYLWLHVFDXVHRQDGDLO\EDVLV´

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1RLVH
,QFLWLHVWKHDFRXVWLFHIIHFWRIWKHURDGV¶RSHQDUHDVLVRISDUWLFXODULPSRUWDQFH$FRXVWLFPRGHOVDUHXVHG
WRLGHQWLI\WKHQRLVHOHYHODORQJWKHULQJURDG

7KH0DURXVVLLQQHUULQJURDG

7KHURDGVIRUPLQJWKHLQQHUULQJURDGZLWKLQWKH0DURXVVLDUHDDUHSUHVHQWHGLQ)LJ7KHVHURDGVDUH
ORFDWHG DW YDULRXV QHLJKERXUKRRGV RI WKH XUEDQ FRQXUEDWLRQ WKH\ DUH FKDUDFWHULVHG E\ GLIIHUHQW XUEDQ
SODQQLQJSDUDPHWHUVGLIIHUHQWWUDIILFSDUDPHWHUVWKH\KDYHGLIIHUHQWRULHQWDWLRQDQGKHQFHGLIIHUHQWELR
FOLPDWLFSDUDPHWHUV7KHWRWDOOHQJWKRIWKLVLQQHUULQJURDGLVDSSUR[LPDWHO\NP


)LJ7KHSURSRVHGLQQHUULQJURDGIRUWKH0DURXVVL$WKHQVFRPSOH[
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3DYHPHQW ZLGWKV WKLUW\ILYH SHUFHQW  RI WKH URDGV H[DPLQHG HLWKHU ODFN D SDYHPHQW RU KDYH
SDYHPHQWV RI VPDOO ZLGWKV  P WKDW GR QRW VXIILFH IRU WZR SHUVRQV VLPXOWDQHRXVO\ WR XVH WKH
SDYHPHQW3DYHPHQWVZLWK DZLGWK RIPRUH WKDQ P DUH IRXQG LQ DUHDVZLWK WKH RSHQ RQ DOO VLGHV
FRQVWUXFWLRQ SDWWHUQ ZKLOH SDYHPHQW ZLGWKV UDQJLQJ IURP  WR P DUH IRXQG LQ DUHDV RI WKH FLW\
FHQWHUZKLFKKDYHEHHQUHFHQWO\UHIRUPHG

(IIHFWRI WUDIILF UHVWUDLQWPHDVXUHVDQG LQWHUYHQWLRQVRQSDUDPHWHUVRIHQYLURQPHQWDOTXDOLW\ DOPRVW
DOORIWKHDERYHLQWHUYHQWLRQVDLPGLUHFWO\RULQGLUHFWO\DWGLVFRXUDJLQJWKHXVHRIWKHSULYDWHFDULQWKH
FLW\
VURDGVHQKDQFLQJWKHXVHRIELF\FOHVDQGLQWKHVDPHWLPHUHGXFLQJWKHWHPSHUDWXUHE\&LQWKH
VSHFLILFVWUHHWVIRUPLQJWKHLQQHUULQJURDGWKXVFUHDWLQJFRQGLWLRQVRIWKHUPDOFRPIRUW
)LUVWUHVXOWVDUHVKRZLQJIXUWKHUFKDQJHVLQWUDIILFSDWWHUQVKRZHYHU WKHWHPSHUDWXUHPHDVXUHPHQWV
DUHWREHUHSHDWHGLQWKHQH[WVXPPHUPRQWKVLQRUGHUWRDFFRXQWIRUWKHHIIHFWVRIWKHUPDOFRPIRUW

&RQFOXVLRQV
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